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Abstract: Marino & Merskin’s comprehensive review of cognitive complexity in sheep is
a laudable and important contribution to comparative psychology. It is also valuable
because it shows promising directions for future research on this neglected species. The
relatively small number of neurons in the bovid cerebral cortex indicates that sheep
cognitive performance on traditional measures of complex learning is limited.
Nevertheless, the social and emotional complexity of sheep underscores the importance
of further research into domains including personality and psychological well-being.
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1. The value of comparative research. Comparative psychology has traditionally focused on a
small number of different species. This restricted range of species has not changed dramatically
since Beach’s (1950) survey showing that pigeons, mice, and rats comprised virtually all the
species used in comparative psychology research. Later surveys comparing species usage
between 1983 and 1989, and 2010 and 2015, showed a decrease in the proportion of
psychological studies on nonhuman species. Within the nonhuman literature, there was a marked
decline in the use of rodents and an increase in the use of primates. Proportions of other species
remained small (Stevens, 2017).
Marino & Merskin’s (2019) (M&M) valuable target article is an important step in enlarging
the domain of comparative study beyond primates and rodents to the artiodactyls. Many
comparative psychologists would be surprised at the extent of past research on sheep. A
significant but often unappreciated benefit of comparative studies is that they allow testing of
the comprehensiveness of human-based findings across other species (Stevens, 2017), a goal
consistent with an evolutionary perspective on human behavior. M&M’s paper includes several
examples.
2. Neurological considerations. Recent evidence shows that the cognitive ability of animals is
influenced more by the number of neurons in the neocortex or palladium than by the weight or
size of the neocortex (Herculano-Houzel, 2016, 2017). The most dramatic example of the
disconnect between these two types of measures is seen in corvid brains that have neuron counts
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in the palladium comparable to those in the monkey neocortex despite the large difference in the
sizes of the corvid and primate brains (Oikowicz et al., 2016). The remarkable cognitive
performance of corvids is consistent with these high neuron counts (Wright, 2017). Artiodactyls
have relatively large brains featuring a highly convoluted neocortex. However, the neuron density
and cell counts are relatively low (Kazu et al., 2014), indicating that we should not expect them to
display surprising levels of cognitive performance and social intelligence.
3. Cautions. Although M&M’s review includes some impressive abilities of complex learning and
face perception by sheep, there is occasional overemphasis of comparisons with human and
nonhuman primates. For example, sheep performance in attentional set-shifting (Morton &
Avanzo, 2011) was described as being on a par with primates although the only similarity between
sheep and primates was that extra-dimensional shifts were more difficult than intra-dimensional
shifts. Likewise, the “exclusion performance” test (Nawroth et al., 2014), described as typically
used with primates, is more commonly called a delayed-response test and has been frequently
used across many species. The sheep performance was not remarkable. M&M’s section on sheep
responses to mirrors also indicated that repetitive head movements and possible contingency
checking were the only responses of sheep exposed to their mirror images (McBride et al., 2015).
This is far short of evidence of using mirrors for finding objects or for self-recognition.
4. Personality. M&M described several areas in which data from sheep would be useful in future
comparative research. One of these is the issue of individual differences in personality. They
describe examples in which fundamental temperamental dimensions, including boldness and
gregariousness, are associated with behavioral measures such as foraging decisions. The range of
personality ratings could be greatly expanded by using a broad range of personality descriptive
adjectives or short descriptions of personality traits measured in humans. Items used to define
the human Big Five dimensions are examples. This approach does not in any way imply that the
human Big Five personality structure describes sheep personality: Almost certainly it would not.
Personality structure specific to sheep would emerge from ratings of individual differences among
sheep. This approach has been used successfully with monkeys and apes (Weiss, 2018) as well as
fallow deer (Bergvall et al., 2011). In addition, this approach has been used successfully to
measure the well-being of chimpanzees. Reluctance to use this expanded approach to personality
measurement is often based on the charge of the old bugbear of anthropomorphism. However,
ample evidence now exists supporting the scientific value of trait ratings. Personality ratings have
reliabilities equal to or greater than comparable ratings for humans; they also have good
construct validity (Weiss, 2018). Furthermore, there is direct evidence that these rating are not
direct anthropomorphic projections of humans (Weiss et al., 2012).
In summary. Many enticing possibilities exist for unraveling the capabilities of the sheep mind.
M&M’s review will inspire future investigations.
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